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(54) LASER BEAM MACHIN1NGMETHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method capable of cutting a substrate without 
developing a crack, deviating from a predetermined line 
for welding or cutting on the substrate surface. 
SOLUTION: The laser beam machining method is 
characterized in that a condensing point P is made to 
agree with the inside part of a substrate 1 whose 
surface 3 is formed with a circuit part 2 and whose back 
face 21 is stuck with a dicing film 4, a laser beam L 
having permeability against the dicing film 4 is made 
incident from the back face 21 through the dicing film 4, 
and a melting treatment area 13 by multiple photon 
absorbtion is formed inside the substrate 1 along the 
predetermined line 5 for cutting of the substrate 1. 
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teStfTT * U— 9 , «*l9Ett*5'- h *tt LTMIEaffi 
gg)S*M X 1 0 8 (W/cm 2 ) jy±T'^0/^UXiti*M /is 

1 x l o 8 (W/cm 2 ) tUiTfrO^rt/Xtgtf 1 /is 
[«3e«4] IffiCf^fAi'xxiifS^^-vtf 

S-K/tfl X 1 0 8 (W/cm 2 ) i^±T*^0^;l/XipgAM nsW 30 

saw*** mflsa«o«w^3£5-f>»!:»-3 Times 

So 

3cfc*4$&fc-r*!i3RSii ~4©v^-rn*HciE«©b 

— ^finX75-ffio 40 
Wr^^^>t?aoTMIEafi*«JB{-rs^»rXg^«S 

Coooi] 

u-^fiDx^isicia-r^o 

[0 0 0 2] so 



x/^ar^xatfioi^asso^wf-raeBffc, as 
<tt)^j»f-rss3Ttc*5v>Tasos®*^s®»ciRiWT 

[0 0 0 3] 

±.-f%>-fimt LT, ®IAkf , 2000-21952 
8 ^&WW#B§ 2000-15467 ^^$BlC^?tl 

[0004] L/A'-Lx cneo^«o«]»r73jsfeT{±, a 

oT, cne.O^I»r73jSTttffi[^«6Bf«r-f Sdfc^T* 

[0 0 0 5] *SBB©Bfl«U4, SSOSffifc^&g&ftl 
n^rfg^^^S ct%< 3b>o^-©gffiA^UL=B:V>^- 
•tftoXTja^rSlWrs ilcT'feS. 

[0 0 0 6] 

CIWB*»i*-r*fcii>®#S3 *«WtflE* U— ifho: 

atg©^j»f^7^>ti:jftoTa«©F*9gPK^^ 

«t « a»««*JBjST SIS***. SCc ^r^® 

[0007] ifiiox*afc«tnar, a 

^sfs^jefigLTv^o aso^wf-rssmtcMe.^ 
ofi^wa&s afi*j*«8ki*sftaTiMoT«j«-r 

5Cc*'7f5. 1f*nX7aiSK<J:n 
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[0 0 0 8] $fc, *f£W£^3U-lfiiPX;£8;tc.fcft 

tsctiiSK myt&titis—ifytffmytLtc 

T'tiV^ 10 
[0 0 0 9] *IBW§fc:ffiSL'— »fipl^j£KJ: 

StLT<,>3fcJ6, hTfcfcU— *fft#lii:A,H© 

5." - •- -- 20 

[ooio] *mmK&2> u— if apitjS ^sicm 
t\ iiDfcMifcwjae— */<!7-afijy i x i o 8 (w/c 

m 2 ) W±T^O^;l/X#iAM /xsJ^TO*^T% 

■raxfi^fiit*.* c ks^fct*. 
[ooi i] *%H^ic^su— ifipx^&icituf, a 30 

■7— ^aAM x l o 8 (W/cm 2 ) W±T*^<;l/X^ 1 

c t)»«ortffiKJ»o-r 

*fg^»c«£U-*f;(jpX:££K:,fctt^ Sffi 
£f§:££-ti:3c:£:&<, u— ^ApxtfRj&it&So 40 

[0 0 12] £e>fc, *^Wtc^su— tfipi^fetcj: 
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[0013] *^ti3 u— *f2ipx;£?£tt, SffitcB 
t, *^ac*5^5tf-^/w-aa^ i x i o 8 (w/c 

m 2 ) VLtT'fr-D^JlXfetf 1 /isKT©MT% 

»oT»gorta5»!:»iaara««*^rtri»fiiiB«*fl5« 
[0014] *sswt:«*u— ifiipi^rffifcJ:nHr, s 

■7-SBfi^l X 1 0 8 (W/cm 2 ) J^±TA^O/^I/Xit83bM 

ct%<> U— tfftjx*Wflll:a*o cow *fiPX* 

So 

[0 0 15] ^5>{c, *56fl8t«SU— 1fAPX73}ifcJ: 
5. 

[ooi6] u— •fipisffitt, gffitcm 

T, £ttjStcfcttSfcT-$'A!7— ffigtf 1 x l o 8 (W/c 
m 2 ) lXtT*fr^>WXmtUns&CF<D3kftT\ 

<kfil«**trafeKfg«*}g«-rsx8*«il.* c fc*«f 
Sii:-rSo 

[0017] «f*px^ffit«tntf, s 

V— SBg*'' 1 x i o 8 (W/cm 2 ) W±T?^o/^;l/XfflA^ 1 
nsJ-XTcO^frT U— tfttfcBfWLT^So *%BJO«fc •? 
K^;l/X*S*ffi46TS< LT, ^?«RlR*aS<OF*9gP 
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m&nffim<r>—mx&z><DX\ *mm\z&z> u— »fipi 

mxf;^S&tyn*?§££^SC t&<. U— fjliPX 
tfHj^ir&So col/- ^jjPX^a-OSlgtLTfi, 

[0 0 18] S5t> ^fgfJEE^S L--— tfipiS'Sicfc 
*Uf» hC»LTSltt*^t5 b-f 10 

w lt^s i&mis- hT*i± is—vytms. t a, tr© 

Ogffifr£ASte--eSCi:#T#. HiDgICM3 

So 

[0 0 19] ±E*%iEi5L'- »fJraX7??£»i:®fflT 
[0 0 2 0] ftffilig^ffMirsxSff, ^JW^^Y 
{±. &St^«*igj££LTg«**iJS©-r\ J±3£ift/J^ 
[0 0 2 1] 

■o^rmm&m^TwiwirZo ^ssmii^s u— -9-* 

So ^?5RlK«b— ^O&fiSrll^fc: A# < LfcJf 

[0 0 2 2] »i|4©KlRO^>F=PwyEG«t»5fe)t-? 
T, #^K:©lK#£CS^m;i:hv>EcT*feS„ Lfr 40 
"TS^nhv (n=2, 3, 4, • • • 

■5o ><;i/x»<D*#, u— tf^o^atiu— 
*/V7-«fi*<i x i o 8 (w/cm 2 ) tt±o*ft-e*3e? 
u-im© i ^x^/coox*;^-) -=- (i^— «m 
So sfc. att»o*&x u— »f«o3fi*» u— yyto so 



[0 0 2 3] C<D£5%2>yt : ¥B&iR*mmTZ*mMB 

SHBfSo ei i i±u— *f*px*£osffi i <D¥-mmT& 

K>, H2fc£BI 1 tr^-rS« 1 ©ll-ll»K»ofc»rffiB 
Tfeti, 03tilx— 9*iDXSOaSltD s F®0T*fe'5, 

i2i 4 t±ia 3 tc^-ras 1 <Div-vimz.Y£-orz.m&mx%> 
t> . si 5 in 3 tc^-rsts i <Dv-vmcfer> tcmmmx 
&*k 0 6 nwrn -zntcmfc 1 ©^siaT-feSo 

[0 0 2 4] 0lStfE2Jc^-TJ:3lc, SfilCfffi 

umcmzftc&mmx&Zo *mm&miz&z u-ifip 
p*^b-er u— um*s« i caaa* bT3fc«fg« 7 * 

OCtT'feSo 

[0 0 2 5] U— 1fy£L*«»r3*5e5-l'>5K:»oT 

tic&v, i^p?«jif 1 7^ y 5 ceo tiiis 

-£S 0 CtU^i; 0,13-05 ic^-r <t ? £SS£HfHgE 7 

ns„ *ggaggffifc:fts u— tram^st** ifiiffu 
7 *ftr*oTttft^. as 1 k: u— vituzm 

7*Jgf£LTV>S„ ±ot, $110813^112 1 

[0026] ifiiomiics^T, wwraiamfcie 
s 0 iot, siiogi3^iE2 nc^KsaiRin 

[0 0 2 7] &i>\ &mmt&*&&£ Lfc»fi<D«S(f 
ti» nil 6 ttS. -ott 3jSfa«fl5fiK 

s„ A»wa*^eittisn*i:{i» ea*ar, s«©^»f 

>f > 1C » o TSfit a JS^-^Hi A,»f JS^I ^riP x. 

-BrfcO-rschT-feSo ftfiO— KH^^Jg^-r 
scfctcj;^, &m.ffi®*1&M£l,xm&<D\gim?3fa 

Bf^nsif^-TfeSo unit* mz.imfa<Qm2>-tf'h-£ 
^nts* &9ffiw.tfi-ox't>-*imx~&*). &®.<Dm&& 

A#v>«#, ®*73iR3U:ffiS03J®SB«*JBfiS;-r S c i: 

T-om£:&So coe^scansa^t, ^iw-r 
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[0 0 2 8] ST, **fiS^ffifc*jv>T^?iiiR»c«J: 
»)J&»£n*3Mtffi«fcLT, (1) ~ (3) tffc 

So 

U— (ffBAJf«r7XJf»LiTa0s^64*ff««- 10 
¥4) Ort»fcifc3t^*#*)-a:T, JlUtj^KJ3tJ«*lltt 
SA'lxiO" (W/cm 2 ) W±T?^0/^1/Xife*< 1 /isJ-X 

hti!), »«OrtS|JKH:^^!R«RfcJ:S^Wafl| 

^.ff'i x 1 0 12 (W/cm 2 ) -pfeSo'VI^XtBliffilXtf 1 h " 20 

(1 9 9 8^. 1 2fl) Of 2 3I-I2 8I 
[0 0 2 9] *fgB^#« N «W^JSfc^^>y^©^:#S 

(A) (SfltffiflD #*^X (PS 7 

0 0 /in) 30 

(B) U— 9* 

ftil : tfaeNdiYAGU— 9* 
J&fi : 1 0 6 4 run 

\s—V9t7>#V V Kffitt : 3 . 1 4 X 1 0 " e cm 2 

mmm ■■ Qx^-y^;i/x 

^OJlLJ^jgiS? : 1 0 0kHz 

^l/Xifg : 3 0ns 

thts : &t>< lmJ/^;I/X 

is—yyt&n ■ temoo 

surma, mmmyt « 
is—rffl&suctttz&a* •■ e o^— b>h 

(D) ««#«§Sn£«g£r<D&ftMS : 1 0 0 mm/ 

[0030] 07 {±±tensi«^^^-r^^7-c ! fe 
u— cd -ensm&tt tf- ^ / 1 «7 -ggax'S s n 



Sn/c?77^X#7 hcD±#S^L-TV^o *7y 
^X#-y hOAtStt, W^X^'V hcDBViCDo-h 

PlPia (NA) #0. 8 0Ol&T'65o — ?j. ^^cf 
oeAT'^tf-*!iMai/>X (C) 0 
fS> BflPSt (NA) #0. 5 5©1^T?S5„ tf-^/^y 
-ffiStfl 0" (W/cm 2 ) gfi-p«a«©rt«fc*5'y 

[0 0 3 1] *mMBMlc&Z U— *f*pxtc*5V^ 
O^T@8~@l 1 5rffll/>TlttS^-rSo 0 8fc5jrf <fc-3 

M« 9 14-OXItfflSO * 5 -y <7 X# -y h *#tfffi«T 
fe&„ 09tC^-r«t3tC^'7-yi'll«9*e^i:LT^ 
HI OteTxtZSKt^yftf 

mm i <oigffi3 tmmzricmmu: my 1 ts-r*^ 
tsfii*^jnscii:K«fc»)S«iA^»f4tiSo a« 
i: sia-r * ^ ^ -y * a e «s k «sr * «^ 

[0 0 3 2] ( 2 ) ScKiratf »MMII<to«& 
U— «f)t*S« (fW A v"J 3 y<D «fc -5 

1X10! (W/cm 2 ) W±T'^0^;1/Xita^ 1 /istTF© 

JUSSifitf^ffc L i: V -5 C t. fe T# So 3: ft. 
»lfe«a^ffil«E l±^«SS«ljfi. #&»lfi& $t£gflfifi 

Jit «ft L fcffitg. m&ikm&fr 5 ^SiS B s B ^jSt ^it: b 

X 1 0 12 (W/cm 2 ) T'feSo /^bXifsaetJAtf lns~ 2 
0 0nstf!fSLl\ 

[0 0 3 3] i'Un^^x^OrtgPt 1 ^!! 

(A) S« : ->'j3y)xA (IPS 3 5 0 /in, nU4^ 

(B) U-if 
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XM : ¥»(*U— IfJfflieHd :YAGU— tf 
?SS : 1 0 6 4 nm 

1f*X#vhKffi«: 3. 14X10" 8 cm 2 

^t>}gLil^S : 1 0 OkHz 
^;1/Xifil : 3 0ns 
m^J : 2 0 /i J/^;I/X 
U— IfftfiK : TEMoo 

fgs£ : 50^ 
N .A . : 0 . 5 5 

(D) S«tfttH^n«««&©»»iaK : 1 0 0mm/ 

to 0 3 4] mmmmmm 1 3 tf^TOwcj; oraa 
£ Q fcfcU s/U 3>lfio*iBllli:IiKhf ho 

U 3>IfiOf*ittf5 0 /xm. 10 0/ink 2 0 0/im, 
5 0 0|i m, 1000 lLm<D&4lC"Ol^T±MSffii%:tt\s 

[0 0 3 5] M*-fcf. Nd:YAGU— !fO»gT£« 10 6 ao 
4nmtCt5t>T, 5/ U 3 VSffiOJP^tf 5 0 0 /imJ^TO 

> V n >ffi*£<9 FWett U-if yttt 8 0 % w±a 
il-r^C^^^^o Ml 2^>Uny)i;M 1 
OJP^tt3 5 0 /iinT*$50^ ^^KlRfciSSUl 
inaSS«i 3(ii/'Jny«)xA(DWftifi, of OS® 

*^ 1 7 5 ^mOW^CjgfiKSnSo C<DJ§-&<DjgJfisp 
«\ JP22 0 0 ^m^^U^^x^^^^^ 

snrc mmmmmmi 3# 

*£SR8«gaS6 6ife (2 0 0 0^4^) <Dgl7 2H~ 

[0 0 3 6] ->'j3>^A(t saki!ia®isE* 



[0037] c 3 ) aji««^asf **{b««o«^ 
mytm^if^m^m^i x 1 o 8 (w/cm 2 ) w 

XT^o^l/Xtstf 1 nsWTO*ffeH8Wr« 0 >W/X 
S*i»Tfi<LT, ^W^iRftaSSortfffciiBcs 

tf 1 X 1 0 12 (W/cm 2 ) TfeSo /^l/X«ttW*tf 1 ns 

— *f«apxw^ia5:ifc (1 9 9 7$. 11^)^1 

[0 0 3 8] 3^fiSJBJBOfl{*fi«*KWr«o * 

tftPX^BtCOV^TIttB^-rSo 01 
4 It C <D 9* j&PXgff 1 0 0 O«ne*fi8H"Pfe^ 0 U 

-ifiPXSB loott, U-lf«L*«*"r* Wtt 

fcftjcu— if)fc« 1 0 1 **j»-rs u— tf^anumB 1 

^^7-103^, ^>n^«^57-1 0 37?gl* 

3tt« u^x 1 0 5 -vm^nrc u-tf m#8a#*ns 
2£ 1 #®tB2nsfcM£f I07t KBfe 1 0 7 

•6*iafc»»s*afc»<oxttx-r— iP io9t mm 

1 0 7^Xtt7?f^^iS^SY«7?^tC^i6^-y:S/c:i6 

©Yftxf^yi 1 1 mwtsi 0 7 *xttarfYtt75" 

1 3 Ltl^HOOXf-^ 109,1 1 1 ,1 130 
[0 0 3 9]ifilttS/'j3>")xA-pfe^ ^O^M 
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[0 0 4 0] ZHtefrft«»fi 1 OII2 1 hW3£*tt 
7al*JO&»|te\ Sffil*X(Y)«|X"r— i^l 0 9(11 

[0041] is—yytm i o i turn /^xu- if 

ft£rf££T £>> iftfitf 1 0 6 4nmONd:YAGU— if*flai/^ 

Tfe^o Bi 5«^>'>if7>r;l/A4 0»^aiia^ 

^r;l/A4(i, Nd:YAGU— >f<Di&fijtf 1 0 6 4nm<D££. 

7 0 c fcW^SV V-^ifr * 20 

d:YV04 1f^Nd:YLFb— tf^fe^o U— tfitBtt. * 
[0 0 4 2] U- ifiraxgfil 0 0«S5K:. «B#1 

0 7 icmwznrcmm 1 *Hr«3«6fc: J: owwrsfc* 

fc^ffift«*S8£?-S«fi/Sttig 1 1 7£, £V*n>f 
y^^- 1 0 3MMfflL/>Xi 0 5 ^DftttJ: 30 

ffii^So e-Axxy ^ii9 hmtm\y>x \ o 5 

^cOF^^^^n-r^^^^- 1 0 3tfIEB2ftTi^ 

tr-Ax^y 1 1 9tt % Rrajw*o»¥»*s 

$lfi£>fn]^£:9 0° ^x.S<fc-5^iES^nTi/^ 0 ffi^ffl 

1 7 l/c mmmuz tr-Axyy 1 

^^D>Y7^^7-l 0 3&Cf««fflU>Xl 0 5£r>g 
» U W&l £>3J»rP^>f > 5 H£:#trgffi 3 *BBW1 « 
•T^o ft*5, S4Ei«fOS93k:«jA$n^llftoiBl 

»»f SI01Kffl5 2HoraW Cf£:;bl5§ffi2 1±) . s 
U\ *tifcffltrS« 1 2 1 ItlK^Wo 

[0043] -Mnn^Bi oottssic. if- ax 
yy ^ 1 1 9. ^^P-r^y^^^- 1 0 3Rumyt 
mis>xi 0 5 fcraujt^fciBBsnfcmMs? 1 2 

1 MStUvX 1 2 3 ^fit*3 0 SMBR? 12li:L 

Tl±MZl£ CCD (charge-coup led dev ice) * ^ ^WfeS e 
«JBrK£^-< > 5 f^t^ll 2 l *!HBB so 



ItBB 2002-1 92367 

12 

-103. tr-Ax^y >y£ 1 1 9*aau 

x 1 2 3 T«s?ntis«? 1 2 1 t?s«s*u mm 

[0044] u— -FimxSBi 0 ote£8te, fflfls*^ 

1 2 l^sffi^snrcaftx-^^Aijsnsatt-r-- 
*jaaw 1 2 5 1, u— ifftoxsB 1 0 o±fl*tttrr 
**(*#JWSP 1 2 7 k. ^e~# 129k, 

ytmi 1 7T^L/cRim^o^^»ffi2 i±£^t> 

fcLTXx— ^ftJWBl 1 S^ZiXf-^l 1 3£r3£ 
«*J»f S C h fc: £ t) . Rr«3ttOJBUS*«ffi 2 1 

-*«lSg&l 2 5te, Jl<i^-£*S^LTgi5 2 io 

'^n; ^ * i 2 9it2i5n«o cn^D. ^-^ r ~ 

2 9^ffi»f^^^tl^c 

[0 0 4 5] £ttMfflgpi l 2 7 £B\ X-r— ^«HBffl l 
l Sfr^x— »«-r--*a!lHgBi 2 5 3b^O!« 

ftasfwaigin 0 2. wmmymi \ ims^—^m 

SB l l 5*#JfB*3Cfcfc:J:'K U— WraXfflB l 0 0 
[0 0 4 6] ^tc, **WBttfc«»i^-»finix*a* 

mmirz>« ii6d coi/- *fiox>3ii*Bttw-r«fc 

[0 0 4 7] S-T. »Riatf^S/>^>f;l/A4CD 
A4^WLTaWftffiSX«8RKO^*U>iKSOU— If 

jttL*«*-r* tfjtB i o i ^ji^-r ^> (s i o 

1) o II l M^^>^7w*7l/A 4 Of?^: 

;bA 4 fDSJ/T^k^rS^ LT. Sffi 1 ^Z$fi7jfp]^^l/j 
«*}*^-rS (SI 0 3) o Hfttt, tfJtLO^Jt^ 

.l^!S!)Wt6nfc^S/>if7-f;l/A4^l6 (U 
tf3ttL©HB»filOffi) JcfflB-T S U— 1f3ttL©*3tjS* 

B*^tt*J«IB l 2 7 fczx*rr a* 

[0 0 4 8] Stgl 0^ffi2 1 !C^'»y7-f;l/A4 
^^cfc^^ U— »f iPX^B 1 0 0 <D«g-£ 1 0 7 ICSES 

-r^o fit, msfflTtMi 1 7**&Rrwtt*«£s* 
tas i ^aawra cs i o 5) o BHWsnfc^iK^ffi 
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^y>5 z^tsmm i (omm 2 1 ^mmm? i2na 
t)»«*rs 0 c«f-^Mif-^wi 2 5 

ffi 2 5»«RffiftaRi 1 7©Rra)ttojiiua*<ir>rs/> 
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